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1 



comm. 
co®ft$mcoxmm. 

5ig*itf H»f*y. 3MSH*y. 

*»iH*y, &S3»>gtiK*y. ffis^sgiK* 
>\ 3*7im4*y* jivytfyg^jfy. ?oA&-f 

^yofima^/C-e&o, s®ajS5-Htfisii«sSffl{c 
mm. 

inx^imitmmfir&BVfmzt^ mm® 
zmimmmizmtz £ t zmt tmm 1 n 
mnmmmcnwimm. 

± i o trpc&oT . ®i*mmizmt h z 

Iff*! 6] Birieii3'>*K?:-&0«!ia)g<^pH*<4iy 

o. o imo \/l&±t$>->-c. mmmmfflm 

S^j&x^SrSHfiOfe'ftfy ( lO*-iWiH t 10s 

-> m^tymmmvo. oimoia 
vxtT'h-ix. mzmmm®&mt,zmt&ztz 

f8sm£tttti&TW)&Bu*y0>mgtf5 o p P 

mtiTTft o . 'J iSfeMM * y?)ifeK# 5 

P P m £ITT*& £ t e^afcfl.il«3l4ie«^ffl«c 

mmx-h^x. «ME*aaa«)aa» f 3ot;jau:i oo 
<r>m.m. 



(2 > 8H2 00 1-24 098 5 

2 

< k i>w®mmizrtf-yzm&tz ± tdtmm 

mmmiztx'hhztm&ti-hmmim 
n®mm<wmm. 

+>ym&?f%bitzwmx't>r>x. &%<tm 
imftmiz&g®? $ m-th mimz sx-c* o , 

io 1 4 ] t t^sjg*K-f 

aa«HHJtf E|ygiH*y. MMM* 

®4*>nmfri*A,x*i:s,ztzmt?&mm 

zbimttrnxmissffiomm. 
ia± i o «tc*>* £ t ^^at tftitiiJH 1 5Ea« 

tU:8iaTTi>^£ i imttmm i sisk^ 

t5iBa3'>*KO«g«HA<0 . 0 1 m o 1 /LJi(±T" 

30 +7M<7)3Vm>t>%Zimm'(*> (lOrttdi 
Hi I 06- ) ■boWfe'i *yeoWtBZ£mW0. 

0 1 m o 1 /Li3Ut"T»* £ t * tSISSJl 1 5 

cii$Ji2 o ] wsj&B^rMwu'ttiummx'h'ox. 
wmmiz^&tihT/v* v&m-i tyommso P 

sppm&TX'b&ztimt-tzmmi sieeo 

40 b^W^ttz\iWk<r)7y^-^M.U^A,X^j:^Zl 

at, wn&mi*ttm&tmt&mxmtt:m 

50 [W^2 3 ] fi*Sflgtf^&< t 
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( 

3 

-f^y* #&£^iK;fy, 5gf!iiK*>\ ^SK-f 
*y. iSm^ll>f Jj-y. &ffi3^IH*y. W3*;% 

m*>. 3^mm^^>. 5§"?y#yiH*y, ?n 
^Tftozt mmt -ti mm 2 2 amm^T^ 

[ff£JS25] ®3VmZ&Z.. pH*521.XhlOW 

JBSJHMMH^T* S £ fc £#$2; 1 5 fift£JB 2 2 leg 

[3&BJJ<Dp«&IMBjn 
[000 1] 

[0002] 30 

5. *LT, i<7)«iafRJ:{i. ^Sr< t t«ft^tfS5 
[0003] U>USr4<6. ±ieL/;@«c£7)x-/f-y^ 

fc LT^^-yry^ < i n > m. 

t:7aJ>omMlzt5\\XitT>l>A 'Jffigvytfy®* 0 
<7J**.ffi6&k'tfM\\t,tiX \>*&. Ztit>(DMmUz£ 

stz zb.iz£r> xmm*iz®mz> j ? t&s „ cko 



3) 81112 00 1-24 098 5 

4 

t o o o 4 ] ^ v a >mmm?izmzh& 
^*-^ry& (in) 'f^^jtdfcAwast^tf 

&&xm*i;± t£\ mtmnmtPFijxx'h 
) *). ttemtMmiim&fcvtmm&ix^i, 
ot\ xmmz®uizmm®x'b&zbiz*$,. 

[0005] -mtLX. WW))%ly>i;x?ff)V- 
xW&RV KM y«ffi<0^figIST«ffl$*l&3A';p 
h^^y^^gii. Jgjg t ji£Hb>k3g?jc £ So- UT 

**(iry*xr*£ ^trtiit** 

$1Sttymi6itf&<m^t>tiX^Z>. 
[0006] 

tz-tK^mit. mt^mmwtmizm 
ix. mtmmmnmMwm^zbX'h 

3. BP*>, ^WJT'ftSfflOX-yty^^Sr^njtK 
*Uf. ^fl9B>Sir4JBQ»»il (OTAKKltBf^) 

K»|SilTV^J:at. Cu*»/Cu05ltflSBE«fl[ 

* J 0 . 3 4 0V (SJp^mSSSfi : &.TmmttKx 
W$Mimn%m$) x%h<r>x\ ^^^rym (n 

D'f^-y dWk»C«{fi: 0. 361V)^P^ 

vzua-f * y (H-ftjiTcmfi : 1 . 9 6 v > izx -?x 
Mvwttfi&mzix&tf. ^-tfyry^DA (in) 
(MYMft^R : - 1 . 14 V) TliffloK-fkR 

[0007] fl!r»T, *Bfi<VMW*Tf f A-f^oKKai-a: 
[0008] L*»L*3l«t, «3|6-jRWtttfflS*LTS 

xm^hzu&Ftmx'bh. m*>. jan^mi/^f 

2O 2 /H2O^ P H = 0t-<7)l?fla7cm{4: 1.7 63 
[0009] mzttz . ffi^^TJX y f-y^t 

x •y+yfmmzmmz, z t ifw&x-bh . 
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5 

Ta*Mz&^Xtt. JJBLfcJhMlcttLT-HMrx 
[00 11] 

imzmt&t:#>mm mm. B&mn-g&m 

[ooi2] )\>T~*?2*r>x. v*>rz%z.h%)i$, iv 
zt&mz. 

[00 13] Z<7)B?f, H'T-'t&tE&illlsT-'J&cr) 

umn&nmz, pH=ofci>vvci. i3v (m. pou 

rbaix; "Atlas of Electrochemical Equilibria in Aqu 
eousSolutions", 1st English Edition, Chapter IV, P 
ergamon, Oxford (1966) : tWJZ) X% 0 „ 

4-1 . 47V f:«&$*iTV^. ^T, 

fcti»pH=oTfli^s»^. -e^t^Tcme^- 

k h 1 . 13 vja±. HT^Sr^if 1 . 4 V£U:T* 
[ 0 0 1 4 ] /l^r-«>A<0»flaijBtli, £cr>± 

S2O8 2 - + 2e- -» 2S0 4 
Ifflilz&j-lx^&ZblzZh. 

[0022] mMtKz&mutisr-v&mzztiz 
i>£<nmiz%ihzktfft*z>. tlx. ztit>o% 

S^IK*:^ gBHfflM*.v, <g?iliSH*v, »«X 

<x&3<?mm-i*>, S3-?* 



< 4 > 8182001-240985 

6 

*ft&. 

[0015] Dtlthtf. >\Sr-' , 7Mzm2hl%& 
»»****»t:JBv^lM3Wli. tOBflftkHftfla 

[0016]^ BHksmzx^xmrnir zttxtz 

10 ^, K^Jiwjst&jis^d^. Ktf&immm 
tfm^m?mfc*>mi-bnj£Zbi,ztht. m 

[ 0 0 1 7 ] mz. mmTifo&i-mitmtf/isT- 
v&zm&<®mmimiz^x. arizm 
■ti. 

[0018] ^r-r>A^T-(i^< , )Vt-*7M* 

ymmmztL£X'i>m<mztixt5*). mi 

20 \,i-hni,)U\rr-*;&4*y ([R U « (N0)] 3 ( ) 
lis ffiW^^+yzllR-i^ytJt-jTiWfcSflT 

[0019] L*>L$r#*, , IHB#t«OttWt J: £ £ , 

mmi%w ivT-^^mifwrnz^xm^wk 
K-ftjaTcie ( h n 03/N o 2 - <r>mmwmm± o . 

83.5V ; XWil ) S*l/CVVfrVvfc*>?**. 
[00 20] it:, n>T-VM.tf'<iVttVZimM * 

10 >iz£->xi>fflmm2ti%\,wj.. Tta<7) <»i > (c 

[002 1] 

! " (»1) 

i><?>X'S>ix\i&\ 

) [0023] tC^>T\ a3**K£*trt§8il!fcli, 
^<tt + 7flf<03^*»^6'f^>' ( I (OH) 
6\ I04-, H4IO6-, H3 IOe*-*if) ttUttiU 

h&B^mm (h 5 1 o 6 ) oa^Mi^^-ttfJsasK^ 

[0024] JbEO!HBW*>+-p. Vk.*y0Mb LTiS 

ft < - a t Jtfi** $ -y- h z 1 m 
1 mx'bz. wh*&3vmz*ttsmm<?ipHtf2a 
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miz$£tll&3 ^SiSOifUtftfO . Olmol /LW 

o ±x-wt%x>v-r<y Yzmt&h z t mmx-b 

[00 2 5] zix-mm. ^haa^asnt lx 
rut v&mjxyttzttrw t j±suaM*>tf+ 

x\ zhtem iKmmimm&imizmmt 
tzbt^mx-hz,. 

[0026] 

imwmmm or, *»w««itM*. n®£ 
m^xm&izmmti. 

[0027] *^tepn*«affl$ni,*t^^a > afcr 
[ o o 2 8 ] ta % mmnm^mikft um& 



< 5 > 8112 00 1-24 0985 

8 

[00 29 3 (min9mm)*4MM&mkixju 

*x**;'*'»**lMtU lfclW>fc. 
[0030] x**^ift<»fc*ufc*i6£Jl!vvcjlE 
HLfc. fiH*>, MJa^x-yN (30X4 0mm) ± 
iZJUr-VA.mm (JRJ? 20 0nm) ^Ift^t?; 

ttMShtttffAimtttviTIHILfc. Jiff 

[0031] 
*20 [*l] 





(V) 


•mm 

(nm/min) 




1.96 


<0.1 




1.76 


<0.1 




1.72 


82.4 




1.60 


13.7 




1.52 


5.5 


ran 


0.64 


<0.1 


3^31 


0.54 


<0.1 



[0032] zm&ifrefWhimji o mtit*. 

C 1 o- -> C 1 - + ( O ) 
BrOj" -+ Br- +3 (O) 
I0 4 - - IO3- + (O) 



i v vzm&zujUT- 0 mmm uxxyf- vrimh 
Mifc. zfih<^mm^-fti^TU<r>Kmza\^ 
x. mmm^mm-tz. 

[0033] 

(»2) 
(S3) 
(*4> 



H 4 I Ob- -» IO3- + 2H2O+ (0) 



t" SKIT'S) r> X i>J\sT- -y f- y 

ymmroRjEtt (Ri ) tc^1-J:^tc. a*** 
I2 + 2e- -» 2 I- 



(5) 



[0034] 

(S6) 
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[0035] &±vmwit:m®?zmtimm 

Lit. 

[oo 36 j zzx\ m&itfcmtziuziimmiMTZ * 

HzOi - HjO + (0) 
H2O2 + 2e- - 20H- 

wmmtm^^isi.b^^z\i.mLtz (& 

[ 0 0 3 8 ] H0*> . ffi&ofci < . /u-f A&JSi y t 

[OO39]01tij^T, (a) «, K*K?i 01 

S . 3 9%K? 1 0 2 <±5JES£ ± -5 T 2 <Wfc!f!H 

8^JK?1 0 mMJSix&K 
[0040] /l^^^A^UMf 1 0 

(RuOO 1 1 1 ®jgL&K 
[004 1 ]-;*, Hl<0(b)tt, K*SFF10 1£ 
ftffl^&B^TM^aa'/JjSgN Jfyi 1 3*m 

wz^x-hh. xf&avwmt. lmvjxyptz 
msatajL. 3 los*^* wts 3 * > 

1 12fcfc4. /I'-f-^Att.rfljjteTftaJSilfcBBR 
1 0 1 frgtfBXoTEBHtyi'T-^.M 1 1 

[0042] J&ltTWHLfc «fc P {C. )\,T-VJ»&m\iZ 

[0043] ^» «ta«ti<«n«n. ask. tmt 
%&vmm$-kt}mizm%i}tiizt%<. *<vk 

[0044] (^2commm)m2(r>mtmtLx. ± 

[0045] ^-9A£*Mmfc*?««afc*jv* 
tw&izaj&Mn&atb ztix^&rju/i v&m 
ti-tti t>wmg.tf+mzm^ z t im$ ztix ^& . 

1 0 0 4 6 ] * £ T. r** U &Jg4 * vmrivt) y 



(6) 8IB200 1-240985 

1 0 

oh- 4*yizimtzm (»8) t##x.^s. 

[0037] 



20 



40 



(87) 
(88) 

[0047] ®%*<mztix^i*)\, 

h&BVm®X'h'>Xi>. ®%lZT)VJ]>)-kW,4*><7) 

10 5 0 p p mjaTfc: . 7;k$ y iJI&g-f sfvaa 
SS:5ppmJaT{3-tSii:^H'tg-C'J>-?T, Cl;h.£>£ 

[0048] -f-LT, -?"«03?va^c7)pHj|S{cli s 7;P 

ioo4 9]3fiwtwt*jv^Tii. mm. mtixm 

^t-^ (tmah ) tasaiLfc. ^ n&^iga 
ii. ^^t^itsr^y^g-f^-yai^r^y 

®LZilZi><?>X'lt%\.\ 

[0050] zc?)£ 3 iz ixm$tifz&3 vmz$ 
sikwmm. mumximiLt^ 

[0051] fflattefilifc 2 0 0 m L h'-^ 

fc. F^^pHtD^UcO. 2 mo l/LOsj-yPhiS 
3 ^^iSJaajg^ 14 8m LA*u t'-* iWViiZX 

tixmm&z 6 o-c-sgi l^. * lt . mm 

<7)muM.£%tX. 0*W->1 ifc, # 

pHfcJtL-caa^SfBcoiMW-jg (0. 0 lmo 1 
/L) i*&J:dtKlEL*. 
[00 52] ^, iWjMEfcov^Tfli5>«3£S/i4fc<?5 

0 n m/m i n Ja±OjfflB3ftK*tt4 ^ i: 0 . 

0 lmo l/LK±Tft4ifcjrai4LV^ 

[0053] x-r+>ymtm0)*T-vj*&m± 1 . 

5cmX2. OcmCOSttv-y^y (S i ) ±KfflJ|f(7) 
W&m^X. 100nm<0fl[S*^r4T#arJHtL 

^*fflv%TiiH»*<^^<o«nB(c*ftTsa[«* 

r- •> A«^ffl^T«}SJStc« LT » h J: d lz I 
tf-J*aaB>Mi»teE LfcWfftSl: 1 8 0 r P mt 

mvRmTim&ztihxiizitz. ttc, wmco 



30 
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1 1 

^2 ^SJSOpHt/Pr: 



< 7 > fifM2 00 1-24 0 985 

1 2 

* [0054 J «S2K, 8£flfcf&*£*itf>T*-f. 
[0055] 



0 - 


2 m 


X 


2 - 


4 m 


A 


■4 


am 


O 


8 — 


iom 


A 


10 - 


12m 


XX 



[00 5 6]IP*> N ^r-^A£^fc¥£#3t?£4 

ft^kWRLfc. ^Ttt-fiajtl-C)8fj?&g#7 0n 
m/mi nW±^^|,^S:Ai7)ia-§-T', HfcSIt L 

[0057] *<0*|*, »M?60p H*«*><4*|c« 
oT^-^AoaMBMWJlttnL. p H*»2*>6 1 0 

£tt*£„ *IX, «ta4U«HJ±pH*«4*»68f' 

&<r)MMj&[ii-tXlZ$i)fi)L>tiX^&<DX\ -f-OttS-ffl 
V^pHtiJftS^sj-ySOiSM^^Sit^aj 30 

[00 58] *LT. I0 4 -*i±|jg^t^pH2Ja 

± 1 0 WF<7)mftxvu7-=.*>Aff)mMtfia&£ <mrt 

t&Hi I Oe-^r-^AOjgSI^SiEt-cv^Ck 
J«84>*»Tft*. pHtf2&.TX'<D)l'T-';A,<r) 

(OH) 6 *fc#;t£>il&„ 

[0059] ^r->7 A^SMiiSJiMa^ojaH 



[ 0 0 6 0 J ±12 LfcWtWCtt, /Hr-»> A««MB» 
[0061] »B*9t:J:*-ii^Wtf3«*, i§3-> 



* 3 omt 1 0 oica-reame *ii«f , xmmzmm 

■Tffi*r 7 0 n m/m i n&±ff3»im&*mmtl Z t 
[0062]**:, «ti^<^#2me>auE*l» 

A^ojg^ s zwmmizit Lximmzm 

frLXWM&^ZUiWoiX'i**^. 
1 0 0 6 3 ] i Jt. *WlS0rCSfi'yi*SjR*»fefl4,*>tf) 

[0064] Witf . HRW*^NIfW^S3trn-fe 

>m®t,zimmicoy vitmmmmhTM.m 
&ix&m?-ymmmie>%mmLwnii£% 

too65] u>l&#£> . xmmmx'fm lh p h# 
ztizzi. mz^ ztibwmtmwtiftmim 

[0066] ULL /l-x-?A«*!UIfco^Tj$^£ 
t\ ZtLL>cr>Zbl,i*x$.*;J*<?)9mi / z~y\\Xi>fflmz 

[006 7] (^3<OHitW)m3W||S|0!|kLT. n 

[0068] a 2ii* wmx&zmmz 
wm-htc#><mx'hz>. 

[0069] 5t-r , mm =/ y n ygig 1 co^m. a 
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1 3 

i o o 7 o ] mz, *wm2axf£M3m&ztit: 
m^x^T-^mm urnix. mz, -eo±tc 

[0071 ] -eco&. ««1 * 1 0%iJC®S^S^ 0*7 
A330/L--fx->.AS!l 1 £Rfs 

[007 2] ClOi^ )Pf- 1 >ASKx 7 f/'/ 

taj-ix^t^wtiftzm^m^^z^T-^Ammi 
mtm%m i ?T'Vx(r)$i&xmz}i^x. &§? 

tsmmzm^zkizxix. mmmmmmmx-x 

A->f x zwmz> z t mrnski . 
[0073]^, n&imir&mmm-tmmzmfe 

&mnmw\t$tsm&x*htiif. ^mtrntmo 
wm%m&zttf*imx'h&. 
[0074] {w,4<vmm) memtimbLx. n 
T-vi><7)%mmix. m2<vmmmx'5fc<fziim£ 
m^xmmusM3^mm^tsmmm ( ph= 6 . 
2) fcfflnjt. lt. iwfisiaua^tt. mom 

[0075] ^3«omsM^«^fcpiat. 

;t*fr#. z<r>ta%tix\m3mc?)ffl®t&miz 

[00 76] zcokolz^ 

5 <k o Uttr'M XffmSJMlzawx , /t-r 
S^icfctioT, SlfflW&iTOJiSfflrx-^y^ 

[ 0 0 7 7 ] *3gtH?fflt^Aajffa^tf(2 
»+tt ( p H = 6 . 2 ) -e** OT'tA^ ^gjfgSfc: 

[ o o 7 8 ] wc» ±iecox "/f-y^atffl^fcsoji 
$jis* 2 tfMatwr t at^t «t a t r^a v&u*y 

RVTil'tj V±m&&'(*yW+Mzi&m&X-foZ>cr> 

x\ mittis v a yizttm$tiz>*mftm?<Q3mxm 
izmixh. m^miznhm^thzui^ 



&m2 0 0 1-240985 
14 



[00793 (%5<?)$mm) <kiz. m5<?)mnmx'$> 
mftxmzmitM. m3t:m*xwmt&. 
[0080] m3Rvm4 wsmmt&vz xoiz. x 
'*"/?iT&£m^xmui±.t,zfrT-' , ;j*mmi i£j£ 

rxr>A53§|l l£fi£$U:*«ltt. ^ZyJW 

^ffi^rwstc^^TX»>AM^5 1 tftfmix\^ 

10 S-rtfc&S. 

[0081] C1C7)B#, $R1 fc/Pf 1 lt<7) 

^^fe^eoffltc-f^ t^^r - Agie^ 5 nam 
m®izmtx^i<ox\ m&<m^tihMi* 
m ^m-mxmmmxt) i . 

[0082] C«D«t o lZ/\,T-VJ>mL?5 1 A«frtfL 

M&t&ZktfW&?a-tXI,z}5\,-\Xi>'mt%lbti 
5. 

[0083] -e^T', lAfcOOPItLT. fflglfcfl* 
-tfc/H^Attft? 5 1 <0Sto^Tttit L-t. 
[0 084] m3<»mmiiZt5^Xm6Ll<r)lVT~t7M. 

mm i sdWLfcffltswftitfDffi am) taqrrs 

J8 Lfc fc i ^, , tWH&fmHi 2 X 1 0 1 8 at 

30 oms/m 2 T£)o;£. 

[00853 -?Lf s zmmimmmumm 

XWoXoiZlX. £1&.l(?>gm<7)X-liZ5 0%*JUV& 
Zb. •5-f)?ftS{i2X 1 0 16 atoms/m2OTtlgji$^ 
[0 086] ZCQiotz. Mmmmx-yi-y^MX 

^ s^uzn^it^^mmi^mtzn 
ix mmmw^-mmttaizstimmzmi-t'^ 

40 mzftoZktflii&h. 

[0 087] (m6<7)9mm) m6<D9mmkix, & 
mmt ixm2cr>mmm<7)nmx'fimuz&3*;mw& 
■sti&mm. (ph=6. 2) fcjflufcjyjwi, m5w^ 

[0088] f %m<r»VT -^m&tvmg. 

1fi2 x 1 0 18 atoiB/m2T'£>ofc#. JJBLfcftSJMI 
S-ffo^t,!-?), -f^jgg{±2x 1 0 I5 atoms/m2JitT 
tzffi&ZtitZ. ZkZvm Lit. 
[0089] #^W;:fci>Tl2*!ra&Oi$tt#tSff4i 
50 ti(pH = 6. 2 ) ^rtf0T\ ifWiafc-** 6Sfl*«* 
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( 

1 5 

[oo9o] c%7<rmm)mz. &i<mmti 
[oo9i] *mmmx-tt. mtK$ s 

-^&-&M&^mmR&Z&&lXW&fo*A$. 
VJ> (OsOO fc^o. *r*tt*jR*£fcfcfc*. 
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